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PROGRAM-GOAL PLANNING ON SECTOR LEVEL
Moscow VOPROSY EKONOMIKI in Russian No 12, Dec 78 pp 23-33

LKrticle by E. Yefimova: "Program-Goal Planning on_the Sector Level (Using
the Example of Scientific and Technical Programs)"/

[Text/ The methodology of the program-goal approach as one of the ways of
making a systems analysis in economics is still in the process of being
developed. The development of programs at the level of the sectors of the
national economy and industry remains the least studied field in the meth-
odology of the program-goal approach in planning, although the solution of
these problems is of exceptional importance owing to their decisive influ-
ence on the entire course of planning of the national economy.,

Each program is a set of measures, which is complete in time and space,
with distinct results which yield to comparison with the demands for re-
sources. For all the diversity of programs there should be embodied in
them one of the dominant features of the program-goal methodology--the co-
ordination of the goals with the resources. Meanwhile often the distribu-
tion of resources is outside the competence of the compilers of one pro-
sram or another, therefore it is possible to determine for far from each of
them the ways of providing resources of various types, in the assigned
amount and of the required quality. The failure to observe this condition
- can threaten the achievement of the set goals.

In order to implement the prugrams, which do not depend on the compilers

- and go beyond the sector, along with the develcpment of the general meth-
odology of program-goal planning the need has arisen to study its peculiar-
ities on the sector level. Until recently there predominated in economic
Hterature a one-sided approach to program-goal planning, in which the pro-
gram as such, and not the sector implementing the program, was taken as the
object of study. In connection with this many questions of the program-
goal planning of a sector and above all its provision with resources re-
mained outside the field of vision of investigators.

At present therc is no generally recognized classification of programs.
In the available literature programs are classified depending on the level

1
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of the object (Interunlt, national economic, sectorial, of individual enter=-
prises,assoclations); the nature of the problems being solved (socio-eco-
nomic, sclentific and technical, production technology, operational organ-
izational and so on); the territorial sphere of their effect (all-union,
replonal); the period of their implementation (short-term, intermediate-
term, long-term) and others.! 1In our opinion, in addition to this, in

~ principle correct, but arbitrary grouping on the sector level there should
be added the division of programs into global programs, which embrace a set
of Interconnected problems and ensure the completeness of the development
of a relatively closed obect (a system, a subsystem, an element of a sys~
tem) at each level of its operation, and local programs, which are aimed
at the solving of anyone special problem which facilitates, but does not de-
termine the development of the given object.

The scale of the program has a substantial influence on the development of
B the system and is one of the important features which govern the differ-

ences in the structural arrangement of the orograms, the degree of their de-
) tail and the means of distribution of the resources. The reduction of un-
finished construction, for example, is such a global problem for construc-
tion. As a local problem it is possible to formulate the following prob-
lem: the increase by 1990 of the proportion of efficient types of brick in
Its total production volume to 80-90 percent.

The program-goal approach can be used with the greatest impact for solving
problems of a globul scale, that is, problems determining the development of
the sector as a whole. In this case the conditions are created for embrac-
ing and viewing the entire system in question, in connection with which it
geems possible at least to determine precisely the demands for basic re-
sources and the demands on related sectors.

Scientific and technical programs comstitute the majority of the '"mass" of
existing programs, therefore we consider it feasible to examine the prob-
lems of program-goal planning on the sector level using the example of
scientific and technical programs. All the more as the methodological prin-
clples and "technology" of the drafting of scientific and technical pro-
grams have no substantial differences from the principles and "technology"
of the drafting of programs of other classes.

The scientific and technical program is a set of measures which %re inter-
connected according to the performers, resources, place and time and are

- almed at the solution of a scieutific and technical problem. Some authors
consider as an obligatory feature of the scientific and technical program
{ts coverage of all the phases of the "life cycle" of the object--from the

- scientific idea to the mass dissemination of technology. 1In this defini-
tion those interconnected sets of measures, which are concluded by the
creation of a pilot model or ensure the increase of knowledge, cannot be
considered scientific and technical programs. Therefore, in our opinion,
it is impossible to agree with this point of view.

2
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A scientlfic and technical program can be designed for the solution of a
purely scientific problem which does not have at present the economic pre-
requisites for mass utilization (for example, the program of a controlled
thermonuclear reactlon)., Thus, among the scientific and technical prob-
lems which are approved at the national economic level and are subject to
program development there are also other, purely scientific problems: the L
study of the world ocean, the study of the principle of superconductivity
in magnetohydrodynamic generators and others., Lvidently, it is feasible
to divide scientific and technical programs into: a) strictly scientific
programs, which have as a goal the Increase of scientific knowledge;

b) sclentific and technical programs on the development of pilot models of
new equipment and technology; c) scientific and technical production prob-
lems of the mass dissemination of new equipment and technology.

Of course, the need of the various types of scientific and technical pro- -
grams for resources is different in principle. For the implementation of
programs of the first type skilled scientists and experimental facilities
are needed, for the implementation of programs of the second type design
and planning personnel and the capacities of pilot plants are also requirad,
in the third case all resources, including capital investments, are re-
quired In practice. The scientific and technical programs of the latter
type are the most effective ones, which are conducive to the acceleration
of scientific and technical progress.

All programs, no matter what class and type they are attributed to, should v
be a directional planning document and should form an independent program-

goal section of the plan, which 1s coordinated with its sectorial and ter-

ritorial sections. The practice exists of including the requirements of -
programs in the corresponding sectorilal and territorial parts of the five-

year plans without distinguishing in the plan an independent program-goal

section. If the program assignments could be ensured within the traditional

structure of the plan, there would be no need to draft programs. In this

case the resource-goal orientation of the plan and the possibility of en-

suring the priority of the programs disappear.

At present there are contradictions in the mechanism of coordinating the
resource-goal orlentation of the plan with its sectorial breakdown. There-
fore {t 1s necessary to limit the number of problems, for which programs
are formulated, to the most important ones which do not yield to solution
by the traditional method of planning. In this connection the existence on
the national economic level of more than 200 scientific and technical pro-
grams is hardly justified.

The point of view that goal programs shculd form a program breakdown of the
plan is now becoming generally recognized. However, in practice they are
still a preplanning or "extraplan" document. The majority of the 11 goal
programs exlsting in the Latvian SSR were approved by the republic Council
of Ministers with the instruction to the repuhlic planning organs to find

in the five-year plan resources for their implementation. But the resources

3
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were not found in the necesgsary amount, so Lt was necessary to make substan-
tial changes in a number of programs after the approval of the 10th Five-
Year Plan, Thus, the Latvian SSR Gosplan was forced to subject to adjust-

ment the comprehensive program aimed at the increase of the efficiency and
quality of construction,

The lack of a special program breakdown of the plan had the result that a
number of scientific and technical programs included in the State Five-Year
Plan for 1976~1980 are not being fully implemented. A check made by the
State Committee for Science and Technology showed that at the lower "gtages"
of planning, in the ministries and departments, a number of assignments

stenmigg from the indicated programs were not included in their five-year
plans.

As 1s known, the steps on providing the programs with products being de-
veloped by the sectors of the national cconomy and industry usually act as
measures In the programs, In this very way the sectors are connected with
participation fn programs of all classes, In additional to the drafting

of their own Intersectorial and intrasectorial programs, they are suppliers
of products for brograms of interstate, national economic and regional im-
portance and so on. The measures are at the meeting point of the programs
with the resources.

Tn the drafting of comprehensive goal programs at the national economic
level the stage of the measures of the Indicated scheme by analogy with
the goal one can be represented also in the form of a tree of measures,
which is the logical continuation of the tree of goals and tasks and re-
presents a set of actions which are interconnected for the fulfillment of
the general task. The construction of the tree of measures and the draft-
ing of the program itself in this area entail particular difficulties. At
the stage of the elaboration of the measures an interweaving of the ties
is found both within the sectors owing to the servicing of different pro-
grams and between the associated sectors, which leads to the delay of the
introduction of program~-goal planning on the sector level.

The coordination of the 8oals with the resources offers the greatest diffi-
culties. Additional difficulties of distributing resources between the de-
mands of the programs and the requirements of extraprogram development of
the sectors, as well as of coordinating the resources among the individual
programs arise. For example, the program "The Timber Resources of the
Latvian SSR and Their Complete Use and Reproduction" provides for the pro-
duct{on instead of lumber of efficient large-size building plywood, while
the program "The Increase of the Efficiency and Quality of Capital Construc-
tion" is directed toward the receipt of traditional materials.

Many of the scientific and technical programs in effect during the current
five-year plan are of an intersectorial nature, but one (parent) sector is
their developer. It {g hardly in a position to look into the question of
providing production resources even to that part of the program, which

4

FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100020016-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100020016-1

FOR OFFICIAL USE ONLY

contdains the obligations of the parent sector itself. Precisely the diffi~
culties of coordinating the goals with the resources, on the sector level
serve as the reason for the lack Ln the majority of sclentific and techni-

cal programs of the stage of the mass introduction of sclentific results
In production.

_ In order to overcome these contradictions when formulating the specific pro-
grams at the stage of the elaboration of the measures, that is, at the sec-

, tor level, 1t 1s necessary to determine the place of the sector in the na-
tional economy, In the overall flows of resources and products, the nature

of the participation of the sector in the program and the role in its im~
plementation,

From the point of view of program-goal planning it is possible to specify

the following functions of each sector: 1) the fulfillment of the orders
_ directly for the implementation of programs of the national economic level;
2) the fulfillment of orders of other sectors, which are connected with the
implementation of natiunal economic programs; 3) the fulfillment of its own
Intrasectorial programs; 4) the production of products for meeting the
extraprogram demands of the national economy (within the framework of the
traditional principles of planning).

The listed functions are governed by the nature of the interconnection be-
tween the sector and the scientific and technical programs. In fulfilling
the national economic programs, in which the given sector participates
directly or indirectly, the assignments of the sector can be expressed

B either in an impersonal form or as separate subprograms. In the former

) case the requirements of the program are formulated outside the given sec-
tor. The order is included in the general plan (without a detailed de-
scription of the characteristics), the evaluation of the fulfillment of
which Is made according to traditional indicators. In order to fulfill the
entire plan, including the assignment "dissolved" in it, the appropriate

- departments elaborate the necessary measures. In the latter case the as-
signments of the sector can Le expressad in the form of an integral com-
plete subprogram, which has been elaborated at all stages, including the
stage of measures, when along with the order for products (with the as-
signed quantitative and qualitative characteristics) the ways and means of
ensuring their production are outlined and set down, or in the form of an
order for products (also of specific quantitative and qualitative character-
istics) outside the general program. In this case the elabnration of the
measures on ensuring the production of these products rests on the corre-
sponding department.

The general assignment of USSR Gosstroy on participation in the drafting of
a program on the introduction of methods and technical means for the build-
Ing and operation of projects of the petroleum and gas industry under perma-
frost conditions can serve as an example of the first form of assignment.

In this program it 1s not indicated what specifically Gosstroy should do.
The relatively specific assignments of the USSR Ministry of Ferrous

5
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Metallurgy on the expansion of the variety of oil pipes, which are con-
tained in one of the scientific and technical programs of the petroleum in-
dustry, can serve as an example of the second form.

Given all the forms of the establishment of assignments for sectors the

- complexity of their planning, which consists above all in the sectorial
nature of planning, is maintained, while the program is an instrument of
Intersectorial importance. The dissociation of the sectors does not make
1t possible to establish all the ties and to ensure the total coordination

. of their activity. Therefore, 1t 1s more feasible to solve the problems of
program-goal planning on the sector level within the framework of intersec-
torial complexes. Here it is necessary to differentiate two types of com-
plexes: permanent ones and sporadic ones.

Complexes of the first <ype are consolidated, relatively isolated produc-
tions units of a number of sectors, which are interconnected by permanent

- technological and functional attributes. They are stable projects of plan-

ning. The composition of the complexes is determined by the similarity of

raw materlals or the vicissitude of the manufacturing process, the purpose

of the products and so on. At the same time there ave no strict criteria

of the evaluation of the Intensity of the ties owing to their diversity.3

_ For some sectors it ig comparatively easy to determine the closeness of the

_ tie. Tor example, the production of construction materials, parts and
structures is integrally firmly connected with construction, the timber in-
dustry--with the wood processing industry. At the same time in a number of
instances the ties do not appear that clearly, and the formation of com-
plexes creates difficulties. In spite of the inevitable conventionalities

- in the formation of complexes of the first type, their creation yields great
advantages in the management of the economy and the introduction of the pro-
gram-goal method of planning and, what is the main thing, does not require
serious organizational rearrangement.

Complexes of the second type are aimed at the fulfillment of specific pro-
grams. In them any combinatiou of sectors occurs, since the tie between
them is of a sporadic nature. Unlike complexes of the first type, the cre-
atlon of less stable complexes involves some reorganization of planning and
management. The quality and degree of realization of the goals depend on
whether the creation of such complexes is of a purely analytical nature or
whether their formation will entail some organizational rearrangement.

[n conformity with the concept of program-goal planning at the level of the
sectors of the national economy or industry the resources are transformed
Into products. Here the nature of the resources at the sector level is
different than at the national economic level. At the national economic
level the resources appear in an aggregate form: natural, labor, financial
- (capital investments are included here), information, as well as productive
and nonproductive capital. However, at the sector level the disaggregation
of resources is necessary, for example, the discrimination from the overall
_ stocks of iron ore of the ore with special qualitative characteristics or
from the total staff of workers of workers with specific specialties.

6
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In addition to the indicated difference, there is another peculiarity in
the concept of a resource at the level of the sector. TFor a sector the
product (output) of another sector serves as a resource (input). The con-
sideration when drafting scientific and technical programs of the disaggre-
gated resources and those which are the product of other sectors is con-
nected with the intensification of the effect of the factor of uncertainty.
In evaluating the possibilities of providing such resources the uncertainty
to some extent can be eliminated only after the completion of the process
of planning in all sectors and links of the national economy. Therefore,
if for the sector the limits of the aggregated resources are even known

(at the first iterations of the work on the program), the coordination on
their basis of the goals and potentials is not guaranteed.

Unfortunately, the ways of distributing resources, which are presented in
the literature on program-goal planning, are oriented precisely on aggre-
gated resources (primarily financial resources). For example, the means of
solving this problem, which 1s proposed by a number of authors, pertains to
the goal stage of the drafting of national economic programs, 1s oriented
toward a§gregated resources and therefore does not solve the indicated
problem. The model recommended by a group of other authors reflects to
some extent the coordination of the overall goals with their immediate per-
formers. It includes the elaboration of a network schedule of the time
lags for the participating sectors and the establishment of the sequence of
- the stages of the processing of the objects of labor into the final pro-
duct, which conforms to the goal standards and goal indicators. The opti-
mum task for a minimum of expenditures of resources with the preset time of
performance of all the operations and its individual stages 1is solved on
the basis of the schedule. The coordination of the goal indicators with
the resources is accomplished through an intersectorial balance by means of
iterztions.® It seems that this approach is a step forward in the solution
of the problem of program-goal planning on the sector level, although it
does rot entirely solve it. A network schedule is elaborated for those sec—
tors which are direct participants in the implementation of the programs.
The disadvantage of this approach is that the products produced by the
_ participating sectors are only a part of the total output of these products,
while there is no mechanism in the indicate approach, which makes it pos-
_ sible to coordinate the demand for resources for the production of the
program and nonprogram products. In addition to this it must be noted that
because of its dimensions it is impossible to include in the network sched-
ule the entire chain of associated sectors and operations. Therefore, the
performers will be faced with the problem of establishing the bounds of
association, which can lead to the disappearance from the program of a por-
tion of the vitally important operations.

The implementation of the following interative plan, in our opinion, will

be one of the possible ways of solving the problem of providing sectors

with resources under the conditions of the introduction of the program-goal
- method of planning. At the goal stage of the drafting of the programs their

demand for aggregated resources (resource-intensiveness) is determined on

7
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an integrated scale, 1In turn, the planning organs on the basis of the
available forecasts of the availability of resources establish the possibil-
ities of the development of all sectors and the meeting of the requirements
of the programs.

In the eveni of insufficient resources the need arises for their initial
redistribution among the different programs. The limitation of resources
at the initial stage of distribution faces planning organs with a choice:
either to put off to a later time the achievement of some goals or others,
to decrease the extent of achievement of the goal indicators in the out-
lined programs, or to slow proportionately the development of all sectors
(or a sector taken separately) which are connected with the glven resource
for nonprogram needs. The procedure of making such decisions in principle
cannot be formalized, as is specified by the authors in the above-mentioned
schemes, since the decisions being made pertain to large systems with a set
of diverse conditions of national economic development in one segment of
time or another. Such a procedure is repeated many times until a ¢ aplete
balance for the speclfic resource is achieved. A similar scheme takes shape
when coordinating programs with other resources,

Evidently, the following iteration of the cycles of the distribution of re-
scurces is expedient: initially the nonreproducible (natural) resources are
subject to distribution (in aggregated form), since they can be expressed
in physical and material form. Then it is possible to distribute the re-
producible resources--first the capital investments, and then the products
of the sectors of the national economy and industry. Of course, the re~
sults of each 1terative cycle of the supply of resources might be uncoor-
dinated, therefore in the process of shifting from one cycle to another
coordination according to the same scheme as within the cycle is necessary.
On the basis of the indicated process the central planning organ sets for
the sectors the 1limits on resources for the fulfillment of national economic
programs and for nonprogram needs. These limits should serve as the basis
for the elaboration of program measures.

As to the sectorial programs which solve both global and local problems of
the sector, their drafting should be carried out within the framework of the
limit for the nomprogram development of the sector. Here, taking into ac-~
count the small scale of the system and the great degree of its circularity,
the use of formal methods of distributing resources, in particular with some
modification of the means proposed by L. Popov and A. Fonotov, is possible.

The essence of this modification consists in the fact that along with the
consideration of the coefficient of "relative importance," which makes it
possible to determine the sequence of saturation with resources of the in-
dividual goals, when finding the optimum of the "discrepancies" (the degree
of satisfaction of the goal standarde of different goals) an additional in-
dicator is introduced, which characterizes the resource-intensiveness of the
programs, since the need of some programs for r2sources dogs not correlate
with the degree of their importance. For a specific goal the level of the

8
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Yesource=Intengiveness for each type of resource will be different, in con~
nection with whieh ft will be necessary to make the calculations according
to the fndicated methods repeatedly aceording to the number of regourcey
belng distributed, The results of the distribution of each resource are
also coordinated.

The advantage of the proposed scheme of the distributicn of resources among
{ndlvidual programs when introducing the program-goal mechod of planniug
consigts in the fact that the imp'ementation of the scheme provides for the
gradualness of the transition from its traditional methods to its program- -
goal methods and does not require a "break-up" of planning. This will make

it possible right now to start the drafts of individual programs with an
orientation toward the supply ol resources.

The above-described procedure of digtributing resources pertains to national
economic programs, that i, to the performance of the first two functions
of the sector according to the gradation we adopted (see above).

The claboration of the criteria for the selection of alternate solutions at
each level of the realization of the goal is one of the complicated ques=~
tions of the methodology of program-goal planning. For all scientific and
technical programs, including intrasectorial programs, the choice of the
criteria is made fre.a the viewpoint of the ultimate interests of the pro-
grams with allowance for the peculiarities of the sectors participating in
them.

The program-goal nuproach is aimed at the achievement of important national
cconomic goals. In connection with this there is incorporated in its very
content a mechanism for finding the most effective direction of national
ecenomic development according to a large number of criteria. At the same
time the choice of some specific variants or others of the technical deci-
sions in the sector can be made according to one criterion. At present the
minimum adjusted expenditures serve as such a generalizing criterion of
evaluation from the point of view of national economic efficiency. But
from the viewpoint of the fulfillment of individual specific goals this is
not enough.

The choice of variants according to a given criterion will promote the ra-
ttonal distribution of only one resource--capital investments. Meanwhile,
{n distributing another resource, which is necessary to the same extent for
the realfzation of the given goal, the obtained set of variants might not
be the optimum set. Therefore the evaluation of the efficiency of scien-
tific and technical programs according to the amount of the annual econoric
impact as the difference in the adjusted expenditures as compared with the

fnitial state of the problem in reality does not characterize their effi-
ciency.

The examined questions of program-goal planning are especially urgent for
such a sector as construction. The production technology of construction

9
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differs sharply from the technology of other sectors of physical production.

A Its "attachment" to the land with territorial dispersion, the great dura-
tion of the production cyecle, the diversity of construction projects, the

- lack of uniform physical measurers of the products and so on=-all this gov-
erns the specific nature of construction as a participant in sclentific and
technical programs. Moreover, the role of a generator of a universal re-
source for goal programs, which construction plays, on the one hand, and
the nature of the ug:d reproducible resources for its own production, on
the other, determine the special place of construction in the realization
of programs,

o The peculiarity of construction counsists in the fact that the final product
of this sector coincides with the concept of one of the most important re-
sources necessary for the fulfillment of all scientific, technical, economic
and social programs., Construction has a ramified network of production
ties not only with numerous consumers of fixed capital, but also with sup-
pliers of resources for it., The immediate primary resources for this sec-
tor--nonmetallic raw materials and labor resources, the bulk of the re-
sources ensuring the production activity of construction--are the products
of other sectors of physical production.

Construction consumes material resources in an extensive 1l.st, and if we
add to this the material resources for the sectors of industry, which are
included in the construction complex, it becomes clear that the determina-
tion of the possibilities of supplying them in the full amount does not
seem possible. In conformity with this it is necessary to limit the re-
quired composition of the resources.

At the initial stages of the formation of both external and internal pro-
grame 1t 1s expedient to limit oneself to the determination of the possi-
bilicy of providing general-purpose aggregated resources, to which capital
investments and labor resources belong. Moreover, at this stage it is al-
ready necessary to include in the program the types of material resources
which are scarce in the national economy and which are consumed by construc-
tion in relatively large amounts. There should be assigned to them the
products of ferrous metallurgy, the timber and wood processing industry.

We conventionally call these resources especlally limited ones., As to the
remaining types of resources which are used in the process of producing
construction materials, structures, parts and of construction itself, their
supply at the first stages can be established indirectly on the basis of
the determination of the mentioned aggregated resources. In order to dis-
tribute the rcsources among the individual works within the complex the
apparatus of the intersectorial or interproduct balance should be used. It
can be used especially successfully for the balanced distribution of 9ro-
ducts, the consumption of which is limited to the construction block.

It is necessary to note another peculiarity of construction, which consider-

ably complicates the planning of its interrelations both within the con-
struction complex and with the economic environment outside it. The demands
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of the sectors of the natfonal economy on congtruction are embodied in
phvateal indleators, productlon capacities or the physical amouuts of con~
struction products (the cubic volume of buildings, the floor space of hous=-
fng, the length of roads and go on). At the same time a cost indicator--
the estimated cost of the construction and installation operations-=serves
as a measurer of the production volumes of construction and the capacities
ot construction organizations,

Owing to the d!versity of the physical and material form of the construction
product and {ts objects the estimated cost of construction and installation
operations 1s the only possible general {ndicator of the planning ond man-
agement of the sector. The planning of construction, the evaluatfon of the
activity of the latter and the supply of resources are accomplished on its
basls. Therafore in natlonal economic programs, in which construction is

a dlrect or indivect participant, there should be formulated precise re-
qulrements In the form of the designation of the pliysical and material com~-
position of the end result, which should also receive an adequate evaluation
In the peneral indicators adopted in construction. For example, when draft-
Ing a program of the fncrease of the level of the provision of housing and
municipal and everyday structures the requirements can be expressed in the
form of a set of quantitative and qualitative parameters: the floor space
of housiug, the types of apartments and so on with enumerations of the cor-
responding qualitative charvacteristics dictated by social standards. The
requitements should be advanced with approximately the same degree of con-
centration when drafting other national economic programs in which the place
of an I{ndirect participant is assigned to constru.tion. It seems to us

that the lack in comprehensive sclentific and technical programs of specif=-
ic assignments in physlical and material form has complicated their fulfill-
ment for construction as a participant.

In conformity with the content of the programs and the specific nature of
the sector it i{s necessary also to determine the criteria for evaluating

the cholce of alternate solutions at different levels. Here the adjusted
expenditures should be regarded as one of the possible criteria. With al-
lowance for the specific nature of construction for the choice of alterna-
tives whenelaborating a system of measures at the upper level of the sector
it is possible to recommend the following criteria: 1) the maximum satisfac-
tion of the goal tndicators (requirements) of the programs externzl with
respect to construction, or the goal indicators of the sectorial programs

in the case of set restrictions: the estimated cost of construction and in-
stallation operations, the periods of construction, the consumption of uni-
versal and especially limited resources; 2) the maximum amount of intro-
duction of fixed capital in value terms in the case of set restrictions:

the goal indicators (requirements) of programs external with respect to
construction, or goal indicators of the sectorial programs, the periods of
construction, the consumption of universal and especially limited resources,
the estimated cost of construction and installation operations; 3) the
minimum period of construction in the case of set restrictions of the goal
fndicators (requirements) of the programs external with respect to construc-
tion, or the goal {ndicators of the sectorial programs, the consumption of
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unlversal or especially limited resources, the estimated cost of construc-

tion and installation operations.

At lower levels of the tree of goals of the external or sectorial programs,
when chooslng alternatives the following criteria can be used with allowance
for various restrictions: the maximum production volume of the products of

_ construction or of other sectors directly connected with it; the minimum
level of current production costs of the products of construction or of
other sectors directly connected with it; the minimum level of national
economic expenditures with allowance for the operation of ready projects;
the minimua consumption of various resources. The proposed list of cri-~
teria does not claim to be complete. 1lhe diversity and complexity of the
program tasks in the process of drafting the programs can cause the adoption
of other criteria as well., However, it is obvious that, no matter at what

levels the criteria are applied, they should have a general direction.

making of decisions in conformity with these criteria should not contradict
the content of the goals of the upper level and, consequently, complicate

the Implementation of the programs.

In connection with the fact that the program-goal approach is called upon
to reflect the indicators of the project, which characterize the various
aspects of development in the nccessary and most effective direction, it

Is expedient for solving global problems to single out several blocks which
cover individual sections of the problem: scientific and technical, design,
production, economic and social. Each specific block represents a separate

aspect of the overall tree of goals and includes severai levels.

The main goals of the indicated blocks appear with respect to the entire

system as goals of a second order, but then the next levels of the goals,
tasks and measures are formulated. In the formation of any construction
program in the design block there can be set as one of the main goals the

goal with the following content--"The Improvement of the Volume-Layout

Solutions of Bulldings and Structures," in the production block--"The Im-

provement of the Technology of Construction, the Extension of Complete

Mechanization and Automation." 1In turn, the latter can be broken down

Into tasks of a smaller scale, such as "The Elaboration and Introduction

of Efficient Methods of Peiforming Excavation and Earth Moving," “The In-
- troduction of Effficient Methods of Working Permafrost Soile" and so on.

One of the main goals of the economic block can be expressed in the follow-
fng minner--"Assurance of the Fulfiilment of the Set Tasks Without the Ad-
ditfonal Involvement of Manpower" or "The Reduction of the Materials-Output
- Ratio of Construction and Installation Operations" and others. The setting
of the goals and tasks and the implementation of the measures of each block
should be done in conformity with a single idea. The formation of the
nlocks and their division into basic and auxiliary blocks are determined
by the class and type of programs. The structure of each of the blocks
might also not cofncide with the structure of the overall tree of goals,

since cach section constituting the content of the block has its own
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Independent tasks., However, the goals of the blocks should be coordinated
and subordinate to the maln goal,

AU the lowest level of the tree of goals of each block the measures making
lt possible to formulate the resvurce programs are fn:iicated. At the ini-
tial stages of the drafting of the program the demand of the entire system
for resources will be specified in the form of an order to other sectors as
the sum of the demands of the individual blocks. This approach in the first
fterations 18 inevitable, although it does not always make it possible to
detect the synergistic ties and to take into account the economy caused by
them. Of course, the constructed model of the tree of goals in the context
of the separately taken block is not identical to economic processes--the
aft{liation of the tasks being solved with certain blocks or others is arbi-
trary. In reality the poals of the blocks, the tasks and especially the
measures will intersect. For example, it is difficult to determine, to
which block (scientific and technical, design, production, secial or eco-
nomic) the solution of such a problem as the improvement of the system of
the organization and management of a sector belongs.

Goal programs, which are devoted to special problems of a smaller scale, at
the sector level can be implemented with less success. In this instance the
problem of resource supply is sharply aggravated. Additional complications
arise which are connected with the allocation of resources for the realiza-
tion of the given goal on the scale of the sector, since the order of the
program for resources, given the planning mechanism in effect, might be lost
in the overall plan of the sector.

Among the questions requiring further elaboration are: the forms of the
program assignments for sectors, the methods of transforming these assign-
ments into a sectorlal plan, the means of distributing resources between
program and nonprogram products, the determination of the group of resources
being distributed in connection with the programs and the extent of their
disaggregation, the coordination of criteria, as well as of the indicators
of the cvaluation of the activity of the sectors with the requirements of
program-goal planning.

Along with this the need has arisen to solve practical questions of the in-
troduction of the program-goal approach in the sectors of the national econ-
omy and {ndustry. Among these questions are the status of the program in
the sector, the procedure of coordinating the various processes of planning
and financing, the methods of monitoring and controlling the implementation
of programs. The solution of these questions will make it possible to use
the program-goal method more extensively in planning, as was stipulated by
the 25th CPSU Congress.

FOOTNOTES

1. Sce "Kompleksn ye narodnokhozyaystvennoye planirovaniye. Postanovka
problemy L podkhod k yeye resheniyu'" /Comprehensive National Economic
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Planning. A Statement of the Problem and an Approach to Its Solution/,
edited by N. P, Fedorenko, Tzdatel'stvo "Ekonomika", 1974; B. A. Rayzberg,
Ye. I'. Golubkov, L. S. Pekarskly, "Sistemnyy podkhod v perspektivmom plani-
rovanil" /The Systems Approach in Long-Range Planning/, Izdatel'stvo "Eko-
nomtka", 1975,

) 2. See V. Disson, "The Use of the Program-Coal Method in Solving Scientific
and Technical Problems" (PLANOVOYE KHOZYAYSTVO, No 7, 1977, pp 79-80).

3. Recently an interesting attempt was made to develop u formal apparatus
for evaluating the closeness of the ties for the purpose of forming com-
plexes (sece, for example, A. R. Leybkind, V. F. Presnyakov and B. L. Rudnik,
"On the Questlon of Distinguishing Blocks of Comprehensive Intersectorial
Planning," EKONOMIKA I MATEMATICHESKIYE METODY, Vol XIII, No 5, 1977).

4. Tn our oplnion, M. Lemeshev and A. Panchenko define the content of the
vomplex {mprecisely. On the one hand, the authors regard complexes as pro-
- ductfon units which unite anumber of sectors which are interconnected tech-
notopically and functionally (such complexes are based on a unity of pro-
duction interests, which are relatively stable in time), on the other hand,
complexes, in their opinion, are a group of sectors, the activity of which
ts aimed at the accomplishment of specific socio-economic goals of the na-
tional economy. In this interpretation a goal-setting principle is placed
at the basis, In connection with which the integral connection between the
sectors is not included in the obligatory conditions. The multiaspect na-
ture of the poals facing the national economy and the difference in time
ot thelr accomplishment predetermine, therefore, the constant mobility of
such complexes (see M. Ya. Lemeshev, A. I. Panchenko, "Kompleksnyye pro-
prammy v planirovanii narodnogo khozyaystva" /Comprehensive Programs in
National Fconomle Planning/, Izdatel'stvo "Ekonomika", 1973).

5. See [. G. Popov, A. G. Fonotov, "On the Coordination of the Resource
and CGoal Aspects in Long-Range Planning," "Programmno-tselevyye metody v
planirovant{. Teziasy dokladov Vsesoyuznoy konferentsii 'Programmno-tsele-
vyye metody v planirovanii { upravlenii v 3vete reshenly XXV s'yezda KPSS'"
/Program=-Goal Methods in Planning. Heads of Reports of the All-Union Con-
ference "Program-Goal Methods in Planning and Management in Light of the
Decisions of the 25th CPSU Congress''/, Central Institute of Economic Mathe-
= mitics of the USSR Academy of Sciences, Scientific Research Institute of
Feonomics of USSR Gosplan, VNIISI of the State Committee for Science and
Technology of the USSR Council of Ministers and the USSR Academy of Sciences,
1977, pp 168-177; V. L. Kagarllitskaya, "The Modelingz of the Distribution
of Capltal Investments in a Long-Range Program," "Programmno-tselevyye
metody v planirovanii. Tezisy dokladov Vsesoyuznoy konferentsii 'Programm-
no-tselevyye metody v planirovanii i upravlenii v svete resheniy XXV s'"yezda
* KPSS'," pp 178-183.

6. See Yoo L. Andreyeva, A. A. Bernshteyn, Ye. V. Levner, T. V. Ukhanova,

"A Model of the Distribution of Resources in Comprehensive Goal Programs.
A Method and the Experience of Drafting National Economic Programs,” "Tezisy
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dokladov Vsesoyuznoy konferentsii 'Programmno-tselevyye metody v planiro-
vanil 1 upravlenii v avete resheniy XXV s"yezda KPSS'," pp 20-28,

7. The problems of forming the construzticn complex and the intersectorial
ties of construction were covered by D. Chudnovskiy, I. Shapiro and S. Ba-

ranova (see "Methodological Problems of Planning an Intersectorial Construc-
tion Complex," PLANOVOYE KHOZYAYSTVO, No 2, 1976).

COPYRIGHT: Izdatel'stvo '"Pravda", "Voprosy ekonomiki, 1978.
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Cso: 1820

15
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100020016-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100020016-1

FOR OFFICIAL USE ONLY

INDUSTRIAL PRODUCTION STRUCTURE
Moscow VOPROSY EKONOMIKI in Russian No 12, Dec 78 pp 34-43

/Article by R. Livshits: "The Efficiency of the Production Structure of
Industry"/

[Text/ The structure of industry and of the entire national economy in-
cludes three elements: the correlation between subsectors and sectors with-
in the entire national economy (the sectorial structure); the territorial
proportions within individual sectors and subsectors, economic regions, ter-
ritorial production complexes (the disposition of physical production and
the nonproductive sphere); the correlation between enterprises of different
compositions and production capacity, which is determined by the development
- of concentration, specialization, cooperation and combination.

When studying the efficiency of the structure of the national economy and
industry the question arises, to what extent are these elements intercon-
nected and is the effective development of each of them governed by factors
which are common for all of them or are inherent only to it. The sectorial
and subsectorial structure of the national economy is the basis of its ter-
ritorial and production structure, since the importance of each of the fac-
tors of the increase of the productivity of national labor and production
efficiency differs depending on its sectorial structure.

For example, for the economy of agriculture, the mining industry and the
so-called raw material sectors cf industry (that is, the sectors in which
the main place in the expenditures on production belongs to raw materials
and materials) the natural conditions of the production and extraction of
the raw materials and materials play an important role, for the sectors of
the processing industry, where the expenditurses on materials are relatively
small--the resources and skills of labor.

- l. We call this correlation the production structure, which to a certain

- extent is arbitrary, since the sectorial structure of industry and of the
entire national economy in the sphere of physical production could be grouped
with the production structure.
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At the same time each sector, depending on its technological peculiarities,
ls characterized by a different type of the most efficient territorial dis-
position and by the difference of the optimum compositions and sizes of the
productlon capaclty of enterprises. Thus, the development of production
speclalization 1s of enormous importance for the effective development of
the sectors, the finished product of which is the result of the assembly of
individual components aund parts (machine building and others); for the sec-
tors of the processing Industry with the complete processing of raw mate-
rials and multistage production processes (the chemical industry, the petro-

- leum refining industry, nonferrous metallurgy and others) in a number of
cases the combination of individval works within one enterprise is effective.

- Therefore the different sectorial pattern of production is also connected
with the difference of its production structure. At the same time all the
processes of the soclal division of labor, which determine the production
structure, are closely interconnected.

Any change of the composition and capacity of one enterprise of the sector
affects the enterprises of both this and other sectors and the territorial
complex as a whole. A decrease of the public expenditures on the production
of a unit of a produrt does not always coincide with the decrease of the ex~
penditures at the indlvidual enterprise. Therefore the optimum, from the
point of view of the eutire national economy, compositions of the shops and
the sizes of the production capacities of individual enterprises are ascer-
tained most precisely during the optimization of the entire system, of which
they are components. The optimum compositions and size of industrial enter-
prises are not simply a function of the long-range plans of development of
the sectors and territorial production complexes. Their scientifically
sound planuing is necessary already when the long-range plans of the optimum
development of individual seccors of industry or territorial production com-
plexes are stlll lacking or are at the stage of drafting and when the com-
position and sizes of enterprises can be determined only approximately. 1In
these instances the knowledge of the approximate parameters of the enter-
prises of the optimum compositions and size makes it possible to draft
standard construction plans for their subsequent use during the immediate
period being planned. This measure is conducive to the decrease of the
duration and the reduction of the cost of the drafting of plans, as well

as the duration of the construction.

The problem of determining the optimum production structure arises in the
construction of new and the modernization and expaneion of operating enter-
- prises. Therefore, we take as the indicator of its efficiency the formulas
of the adjusted expenditures, which are recommended by the Standard Method
of Determining the Effectiveness of Capital Investments,2 the calculation

2. K+TyC=min or C+EyK=min, where K is the capital investments according
to cach variant, rubles; Ty is the sectorial standard term of recovery,
years; C is the production cost of products for a year according to the same
varlant, rubles; Ey 1s the sectorial standard coefficient of efficiency.
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ol which should be made more precise in conformity with the peculiarities
of the problem in question., 1In particular, in determining the optimum pro-
duction structure it is necesgary to take into account: transportation
costs, which ircrecase with the consolidation of enterprises; the losases
which occur in gome sectors of Industry with an increase of the periods of
the delivery of raw materials and finished products, as well as with their
storage; the additional expenditures which arise at times as a result of
the pollution of the atmosphere, the worsening of the conditions of water
supply, the complication of supply lines; the differunce of the periods of
the construction and placement into operation of enterprises of different
compositions and sizes; the increase of the population density, especially
when concentrating at one point two or three major enterprises; the com=-
plexity of production management at especlally large enterprises.

With allowance for the indicated circumstances the formulas of the adjusted
cxpenditures when determining the optimum production structure change
slightly:

K+THC"+HI + 1y = min,
Cn+ EHK+ nl +ﬂ2 = min,

where Cy 1is the total expenditures on the payment for the delivery and pro-
cessing of raw materials, fuel, semimanufactures, which ensure the output of
the finished product and its shipment to the regions (centers) of consump-
tion; I} and My are all the types of losses and additional expenses, which
arise with different variants of the production structure (particularly with
differeot levels of concentration). The minimum expenditures are determined
on the basis of the national economic efficiency. Here the consideration

of the lag (the gap in time) between the making of capital investments and
the received yield is important. The lag may differ in the construction

of enterprises of different compositions and capacity and it should be cal-
culated by the method of adjusting the capital expenditures to a single mo-
ment of time. .

The same thing pertains to the production cost of the product, if there are
substantial differences in the periods of the placement into operation and
achievement of the planned indicators with different variants of the produc-
tion structure. In all instances it 1is important to take into account the
assoclated capital investments of those sectors, the products of which take
up a significant proportion in the production cost of the products of the
enterprigse in question, otherwise the calculation is unduly complicated.

In conformity with the specific peculiarities of the individual sectors the
expenditures on the delivery of finished products to consumers might not be
taken into account in the sectors, the finished products of which constitute
only a small part of the raw materials expended on their production; in

the sectors where the weight of the finished product exceeds the weight of
the raw materials expended on its production (the sulfuric acid, baking,
confectionary sectors of industry and others), the calculation of only the
expenditures on the delivery of the finished product to the consumers is
necessary. In industry there are sectors which produce products which are
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gmall in weight, but which have a great value. In such sectors the propor-
tion of the transportatlon expenses is relatively small and it is possible
to decline to calculate them.

The optimum production structure of individual sectors is determined not
only by general, but also by speciflc factors. A number of sectors are
characterized by a simllarity of these specific factors. Arong these sec-
tors are: the mining industry, in which with the concentration of produc-
tion there take place a decrease of the term of service of enterprises, an
increase of the amortization deductlious and expenditures on mine prepara-
tions, which fall to the annual output of products; electric power and the
go-called one-product sectors of the processing industry, which produce
relatively uniform products (cast iron, steel, many products of the food
industry, products of the textile industry and others); the processing in-
dustry, which produces complicated diverse products consisting of numerous
partlal products--internediate products, parts, assemblies and others (the
so-called multiproduct sectors--machine building, some sectors of light in-
dustry--leather shoe, sewing sectors); the processing industry with the com-
plete processing of raw materials and multistage production processes (the
chemical industry, nonferrous metallurgy and others).

The proposed method of calculating the efficiency of the production struc-
- ture pertalns only to products which are comparable directly or as a re-
sult of their reduction to a comparable type. In the extractive and one-
product sectors the optimum production structure is confined mainly to the
optlmization of the capacities and sizes of the wcrks at the enterprises
being designed or modernized. At the same time in the multiproduct sectors
and sectors with the complete processing of raw materials this problem 1is
combined also with the establishment of the optimum set of shops for each
enterprise, that is, with the calculation of the comparative economic ef-
ficiency of the combination of a number of works and services within one
enterprise or the making out of them of independent specialized enterprises
of the optimum sizes.

In the extractive and raw material sectors the concentration of production
is effective to the extent to which it corresponds to the available raw
material resources for their development. In all other sectors concentra-—
tion according to the overall sizes of the works and the number of workers
at the enterprises is effective only when the composition of the latter is
properly determined or when there is an effective combination of production
and services. Such a combination always increases the concentration of
production. The sgituation is different with specialization, which, as a
rule, involves the increase of the sizes or the concentration of some uni-
form production, but might at times lead to the creation of enterprises
which are relatively small according to the production capacity and the num-
ber of workers. Such enterprises should be organized in all those in~
stances when their optimality frei» the national economic standpoint has
been established.
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In this case the efficiency of the combination at an enterprise of succes-
sive stages of the processing of raw materials is determined by the economy
of the production cost and the capital expenditures, which is obtained for
each conversion included in a single technological cycle as compared with -
making {t into specialized enterprises. The economy obtained as a result
of the complete use of raw materials is calculated by adding up the economy
for individual technological factors (the improvement of the level and de-
gree of the complete use of raw materials, the improvement of the technology
_ at assoclated enterprises and sectors and others), Without giving in fur-
ther detail the method of the calculations of the optimum production struc-
ture in different sectors, let us dwell on the examination of general ques-
tions which are of great importance for these calculations.

The minimum adjusted expenditures on the production of products at the

R places of their consumption function as a criterion of the efficiency of
the production structure with new construction and the technical moderniza-
tion of operating enterprises. However, it 1s necessary to make substan-
tial changes in the calculation of the production cost and the capital ex~
penditures, so that the indicators of the efficiency of the production
structure would become more reliable. In the evaluation of the efficiency
of the work of operating enterprises and the existing production structure
the capital investments take the form of their already realized part--the
functioning and used fixed and working capital and the achieved labor pro-
ductivity. Therefore, the indicators of the recovery of the capital in-
vestments and the adjusted expenditures can be replaced by the social pro-
duction costs or the production cost of the product, which embody all
the expenditures of living and embodied labor. The indicator of the social
production costs or the production cost of the product, being the monetary
expression of these expenditures, should be supplemented by an analysis of -
the other (in a number of sectors physical) indicators determining it,
particularly the indicators of the amount (norms) of the expenditures of
raw materials, fuel, materials and semimanufactures per unit of production,
the indicators of the productivity, organization and power-output ratio of
living labor, the data which characterize the extensive and intensive use
of the fixed production capital and others.

The comparison of the efficiency of the production structure at operating
enterprises can be made only by reducing the composition (set) of their
shops and the assortment of production to a comparable type. If an enter-
prise produces several different types of products, its production struc-
ture is defined as the sum of the production capacities which are calculated
separately for all types of products. The production cost is calculated

in precisely the same way both for all the products as a whole and sepa-
rately for the component works.

The comparison of the total production cost of products when calculating

the optimum production structure in all cases is limited to operating enter~
prises or enterprises being built, for which purchased materials, semimanu-
factures and components have an identical proportion in the production cost
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of the producta.  When comparing enterprises with various shops the produc-
tlon cost of the products can be caleulated only on the basis of the inclu-
slon lu it also of Lhe production cost of the products being produced by

the supplier shops. Of course, the structuve of the products being pro-
duced (their variety. the labor-intengiveness of production and the quality)
should be the same.

The evaluation of the production effiviency and the existing production
structure of opervatlng enterprises on the couditlou of the reductlon of
their composition to a coumparable form and with conslideration of the dif-
ferences of the technlcal level of production can be made according to the
formula C:P=wmin, where C 18 the production cost of a unit of products,
which includes ¢ or the expenditures of past labor (along with the amortiza-
tion deductions), v Is all the types of expenditures on wages with the set
contributions to the state budget to finance soclal insurance benefits;

P is the slze of the works, here both C and P should be taken on a specific
annual scale. This formula of the calculation of the efficiency of produc-
tion and the production structure has a very simple form. In reality its
use involves great changes and specificatious of the existiug methods of
determfnfng the production cost of products, such changes which would bring
this tmportant lndicator of production efficiency closer to the real expendi-
tures of national labor. These changes should also be made when calculat-
ing the adjusted expcaditures under the conditions of new construction.

At present the dynamics of the production cost and the cost which expresses
the expenditures of soclally necessary labor might not coincide, which is
connected with the used methods of the accounting and calculation of the
production cost. I* - cost of the means of production, which are consumed
in the production , .ocess and are a decisive part of all expenditures on
the production of products in the USSR, when calculating the production
cost 1s calculated for raw materials, fuel, materials and semimanufactures
on the basis of the wholesale factory prices and the transportation rates,
which may be higher, but sometimes also lower thanm the actual cost of these
materials and thelr shipment to the consumers. In the production cost the
consumed fixed capltal {s represented by the standard amortization deduc-
tions. These deductions {n a number of sectors for many years did not re-
flect the actual depreciation of the fixed capital and thereby their value,
which was transferred to the newly created product. Finally, the wage re-
flected the social expenditures on paymaat for the necessary labor, but not
the value itself of the necessary product.

The dynamics of the production cost does not always reflect the changes in
the production process. The production cost is also influenced by nonpro-
duction factors (a change in prices, rates, the regulation of wages and
others), which are not connected with changes in the labor process. The
increase of labor productlvity, which causes a dcocrease of the costs—also
might not be reflected In a decrease of the production cost, if the increase
of wages outstrips the Increase of labor productivity. At the same time an
increase of wages, without changing the value of goods, under certain
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conditions involves an increase of the production cost. At the same time
there are also taken into account in the production cost various expendi-
tures on the management and maintenance of production, among which there
arc alsoc expenditures of a nonproductive nature (the payment of fines,
penalties and forfeits, shortages and flaws of products). The latter, in
essence, are only a deduction from the value created in the production
process.

In spite of the noted shortcomings, the production cost serves as the most
fmportant indicator of the socially necessary expenditures of labor, the
cfficiency of production and the production structure, since it is the only
Indicator of the expenditures not only of living, but also of embodied labor,
the value of which is great especially as the physical accounting of the
total labor expenditures on the production and transportation of products

at present 18 stlll at the stage of experimental operations and calculations.
Therefore the labor expenditures in practice can be calculated only in mone-
tary form. Tt is a matter not of the replacement of this indicator of the
cfficiency of production and capital expenditures, which truly exists and

ls used in USSR economic practice, by some other one, but of that improve-
ment of its calculation, in case of which it would be a reliable measurer

of the total labor expenditures on production, transportation and construc-
tion. .

The drawback of the production cost is that it i1s a price category and thr:
the bulk of the embodied labor (the expenditures on raw materials, fuel,
power, basic and auxiliary materials, which constitute in the production
cost of industrial products about 75 percent of all the expenditures on pro-
duction) in it is presented in wholesale factory prices, which at times
differ substantially from their actual (real) production cost. Here the

principles of pricing even in groups of related sectors are not always
the same.

With the planned management of the economy the distorting influence of
prices on the actual production cost of products can be eliminated. For
this there is needed the calculation of the real national economic produc-
tion cost of products in parallel with the price calculation, in which the
raw materials, fuel and materials used for the production of the products
would be calculated according to the actual (or planned, if it is a matter
ot .. caplital construction) production cost. Such a calculation is quite
possibly, taking into account the high level of concentration in the na-
tional economy, as well as the fact that in the most important sectors and
sectorial complexes the production cost is formed successively. In this
case in the sectors of the mining industry and in agriculture, where the
expenditures on raw materlals and basic materials are absent, the produc-
tion cost of products even in their price calculation is close to the real
nitlonal economic costs, for it is determined above all by the expenditures
of the necessary labor and the amounts of the wages paid. Meanwhile mineral
fuel, mineral and agricultural raw materials remain for the present the de-
cislve base, on which the national economic costs and the production cost
of products are formed.
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The planning system of the cconomy maken it possible to regard the entire
production process and the expenditures of Jabor at its different stages
ag a stngle whole.  With the different structure of the expenditures on
production in individual subsectors the total expenditures for each of the
sectors of the nat {onal economy should reflect the actual social expendi=~
Lures on the payment for Jiving or expended embodied labor (capitalist
cosls ate measured only by the expenditures of labor at the given enter=
prise or in the glven association of enterprises-~the concerit, the trust and
others). This is possibie, for the production cost of products, as was
already noted, is formed successtvely--along  "chalns" of interconnected
. works. Therefore, In accordance with the expenditures of embodied labor
the production cost at each subsequent gtage of procegsing should reflect
the real expenditures of the preceding production eycles.

What has been said can be illustrated by the example of the metal industry
(machine bullding, ferrous and nonferrous metallurgy with their raw mate-
vial and fuel bases). The formation of the final product of the metal in=-
dustry beging with the mining of coal Ffor coking and ore. The expenditures
on voal are 85-90 percent of the production cost of the coke, while the
expenditures on coke and lron ore are approximately 90 percent of the total
production cost of plg Lron, which basically determines the production cost
of steel and rolled products., Thus, the real national economic production
cost of ferrous metal can be calculated on the basis of the data about the

_ actual production cost of the raw materlals, nn which ftg production is
based. These caleulations are facllitated by the high level of concentra~-
tion of production in ferrous metallurgy (17 plants yield about B0 percent
of all the steel smelted in the country), by the territorial concentration
and small number of the raw materlal and fuel deposits being used.

As 19 known, ferrous metal Is the matn construction material of the final
product of the metal iudustry, which is produced by machine building and
metalworking.  In these gectors the expenditures on materials and semimanu-~
factures, which consist mainly of ferrous metal, constitute approximately
60 percent.  Thus, here the accounting of materials according to the real
cost of their production 1s quite feasible when there is the precise regi-
stration of the gources of their receipt by the consuming enterprises.

Under the condftions of a socialist economy the expenditures of labor and
the production cost can be examined not only within the individual enter-
prises, but also at all enterprises and sectors, including interconnected
ones.  Therefore, along with the calculation of the national economic pro-
duction costs of products {t is also necessary to draw up for sectors and
subsectors planning and accounting balances, which are differentiated by
enterpriges, oblasts, economic regicns and republics, of the rates of con-
sumpt ton of fuel, electric power, raw materials and materials per unit of
production.  Along with the increase of the physical indicators the reduc-
tion of the zlements, which are fncluded {n the production cost, of the
market (uy, costs (expenditures connected with the sale of the product and
others) and administrative and operating costs serves as a source of ac-
cumulat fon,
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The standardization of the costing of products and its calculation by ele=
ments of the expenditures are an obligatory prerequisite of the calculation
of the real natfonal economic expenditures and the measurement by them of
production efficlency., At present the methodology of calculating the pro=-
duction cost is different in different sectors. In some it 18 calculated
according to the elements of the expenditures, in ot _rs within the produc=
tlon cost there are go=called complex items (shop coste and others), which
Include both material expenditures and expenditures on wages. In a number
of sectors the proportion of these complex items in the production cost is
very high. For example, in machine building its reaches at times 40 per=
cent of the total production cost. The determination of the actual national
cconomie production costs presumes the standardization of the methods of
thefr calculation in all sectors according to the elements of the expendi~
tures,

On the level of the individual enterprises the indicator of the production
cost of products can be supplemented by the indicator of the cost of the
processing of these products, in case of which only the amounts of the ex-
penditures of the enterprises on the processing of purchased raw materials,
fuel, materials and semimanufactures would function as a eriterion of pro=-
duction efficlency, while the cost of the latter would be excluded, Under
the conditions of the price caleulation of the expenditures on purchased
raw matertals and materials the Indicator of the cost of processing the
products characterizes the efficiency of the production structure and the
operation of individual enterprises better than the production cost of thege
products as a whole. However, when calculating, the real national economic
production cost of products the advantages of the indicator of the cost of
processing disappear, for the production cost itself becomes a reliable in-
dicator of the social expenditures.

Lt should be noted that when determining the optimum production structure
under the conditions of new construction not only the calculation of the
production cost, but also the second component of tue adjusted expendi-
tures=-one-time capital investments--should be adjusted. Like the produc-
tion cost, the capital investments should be caleculated according to their
real national economic importance. Thus, when there is a substantial dif-
terence between the zone wholesale prices and actual production cost of
construction materials, it is necegsary to evaluate the latter according
to the cost of their production.

When caleulating the capital investments, as when calculating the produc~
tlon cost, all the transportation expenditures on the delivery of raw mate-
rials, fuel and materials and on the shipment of finished products to con-
sumers should be determined with allowance for the actual distance and cost
of carrlage and the capital investments in the development of the transpor-
tation network. In some sectors the transportation costs, which are repre-
sented {n the form of the average values for the entire country, are in-
cluded in the wholesale prices for purchased raw materials, materials and
semimanufactures., The prices for some very important materials are the
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same and do not reflect the regional differences of the production cost,
Finally, the zone prlees for products aud raw materials, which are in ef-
fect tn a number of sectors (for example, In the sugar industry), distort
the comparable evaluatlons of enterprises of different capacity., Therefore,
the calculatlon of the production cost of products at the places of con=
sumption, 1t seems to us, should be made according to the formula:

Cy= (C=T) + (T +Ty)

where C; s the adjusted real national economic production cost of a unit
of products in the reglon (place) of consumptlon; C 1s the adjusted produc-
tion cost of these products in the region (place) of production; T is the
actually pald trangportation costs for the delivety of basie raw materials,
tuel, materials and semimanufactures, including the transportation expendi-
tures included in the wholesale prices of raw materials, fuel, materials
and others; T| L8 the transportation costs for the delivery of raw mate-
vials, fuel, materials and semimanufactures, which are calculated according
to the production cost depending ou the actual digtance of carriage; Ty 18
the transportation costs for the delivery of finished products, which are

calculated according to the production cost depending on the actual dis-
_ tance of cavriage.

The problem of calculating the real national economie expenditures is most
lmportant when estimating the efficiency of the existing production struc-
ture, as well 7s when establishing the efficiency of the capital expendi=~
tures on its creatfon. Another problem is: what indicator is suited to the
greatest extent for the estimatfon of the sizes of a works at entetprises,
In individual sectors and subsectors and in the national economy as a whole?
We assume that the sizes of an enterprise in one-product sectors (that is,
in sectors with the mass output of some one product), as well as at indi-
vidual works of sectors, which produce various types of products with a uni-
form combinat{on, can be measured in physical terms. Thus, the size of
enterprises in the extractive sectors, in the construction materials indus-
try, in electric power engineering, ferrous and nonferrous metallurgy, in
founding and forging and so on is best characterized by the number of pro-
ducts produced by them over a specific period of time. Of course, in one-
product sectors the physical indicators of the output of products, par-
ticularly when establishing the efficiency of the production structure of
{ndividual enterprises, are subject to correction. This is connected with
the fact that, first, the same products have in a number of sectors differ-
ent indicators of labor-intensiveness of their production and quality. 1In
- this case the calculation of the sizes of enterprises or individual works
needs to be made on the basis of a conversion according to coefficients of
cquivalency In conventional units.3 Second, In some sectors the output of

}. For example, the size of a works for hollers should be measured by their
total output and productivity in thousands of tons of steam per hour; tur-
bines and generators--according to the number and amount of output of the
turbines and generators in thousands of kW; motor vehicles and tractors in
conventional physical units--according to the total carrying capacity and
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products differs depending on the assortment. In such sectors it is hetter
to determine the aslze of enterprises according to the amount of installed
slmilar equipment. Third, in the sectors processing agricultural raw mate=-
rlals, the recelpt of which 18 of a seasonal nature, the size of the enter-
prise is determined by the amount of raw material processed in a day.

However, there are few one=product gectors. The majority of sectors pro-
duce various types of products, Therefore, the calculation of the total
production can be made only in value form=-as the gross or commodity pro-
duction of the individual sectors of physical production and the gross na=-
tional product on the scale of the entire national economy or as the net
production (or value added) of individual sectors and the national income.

The drawbacks of the indicator of the gross (and commodity) production as
an indicator of the sizes of a works are well known. Therefore, a number
of iadustrial enterprises, when determining the size of the works, also use
the indicator of the processing cost, which is calculated as the difference
between the cost of the output of the gross production over a specific
period of time and the expenditures on purchased materials, semimanufac-
tures, fuel and electric power. The processing cost (or the value added)
is formed from the basic and additicnal wages with deductions for social
insurance, various deductions (for the creation of the bonus fund for the
introduction of new equipment, for scientific research), amortization deduc=
tions from the value of the fixed production capital, expenditures on the
mafntenance of equipment and the surplus product (the profit). The indica-
tor of the processing cost or the value added during processing is used to
characterize the sizes of a works at enterprises and in individual sectors
in the statistics of all industrially developed countries. This indicator
reflects the sizes of works more precigsely than the indicator of the gross
or commodity production, although it is not free from the influence of
prices, which affect it through the subtracted value of the materials and
semimanufactures used in the production process. The differences in the
wage rates and the profit by sectors and works also have an effect.

In the calculation of the cost of raw materials, €<~ wmaravinlg and trans-

portation rates according to their actual national economic production cost

the influence of the price factor is basically eliminated. There remain the
assortment differences in the amounts of the profit, which can be eliminated
by introducing an average profit, which is uniform for the enterprises of

on sector or another and i{s independent of the assortment (this has already

been done at the enterprises of the Ministry of the Shipbuilding Industry).

There are no ideal value indicators. Therefore it is necessary to choose

}. (continued) horsepower; casting--in conventional tons; excavators--in

cubfc meters of capacity. In ferrous metallurgy the smelting of steel is
the most rellable {ndicator of the sizes of enterprises under the condi~

tions of uniform combination, since the product mix of rolled products at
the plants and the labor-intensiveness of the production of their various
types differ substantially.
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, the most reliable ones, as far as possible adjuating them by physical in-
dicators, In our opinfon, the net production, which relfects all the ex~
penditures of living labor, 1s the wost precise value indicator of the
slzes of a works, In this case {t ls necessary to exclude from the net
production all the nouproductive expenditures (the payment of fines, penal-
tiea and forfetts-—usually they remain in it), and with respect to enter-
priges to take luto account the fact that the amounts of the net production
should be adjusted by the tndicators of the power-worker ratio., Otherwige
the small, poorly mechanlzed enterprise will have advantages over the well-
mechanized large enterprise.

Thus, in the specific calculation of production efficiency on the national
ccotomic scale fn the numerator there will be the national income, while

. in the denominator there will be the expenditures which form the social
production costd and are taken into account in the production cost of pro=-
ductg (material expenditures, including in them the amortization deductions,
and the pald wages i{n all their forms with deductions for social iunsurance
benefity). The efflclency of capital {nvestments, it seems to us, should
be established at the stages of the planning of new construction or the
technical modernization of enterprises. When measuring the efficiency of
production and the production structure at operating enterprises, the capi-
tal i{uvestments are taken into account in the production cost as amortiza-
tion deductions.

Let us cite a real calculation of production efficiency in conformity with
the method of Its calculation, which we have adopted (the materials expendi~-
tures are presciuted not according to the actual national economic production
coat, the calculations of which are not presently teing made, but according
to the current wholesale factory prices).

According to the data of the intersectorial balance, in 1972 56.3 percent

of the gross product fell to material production expenditures, 22 percent-=-

to wages and other forms of pay and 21,7 percent--to the surplus product
- of soclety., The gross national product in 1972 was equal to 717.4 billion
rubles. Thus, the material expenditures were 403.9 billion rubles, wages
and other forms of pay--157.8 billion rubles, while the coefficient of ef-
fleiency, that {s, the ratio of the expenditures to the net production (the
produced national fncome, which in 1972 was equal to 313.2 billion rubles)--
1.79.  The calculation will be more precise when calculating the national
cconomic costs according to their actual production cost. The amortization
deductions, as was noted above, are the standard ones and do not always re-
flect the actual deprecfation of the fixed capital. However, their propor-
tion in the social production costs is small (about 5 percent) and they
cannot change the results of the calculation of the economic efficiency of
product fon.

The need to gpecifly the minfmum expenditures when calculating the efficiency

of the productfon structure, in our opinion, is determined by the presence
fn the production cost of products and the capital expenditures of
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vonditionally permanent and not entirely proportionate expenditures which,
as planning practice shows, decrease with the concentration of production.
In a number of instances they reach their minimum with sizes of a works,
which exceed the total national economic demand for one product or another
for the planned perfod of time. In this case, beginning with a specific
(high) level of concentration, the production cost decreases negligibly,
the relative inerease of the capacity entails almost the same relative in-
crease of the capital expenditures.

As has already been indicated {n economic literature, even at the level of
intraworks expenditures concentration and specialization in planning are

the optimum when the increase of the capacity with respect to the preceding
value on the dimensional level outstrips the increase of capital investments
and when the production cost decreases sharply. What has been said pertains
to intraworks efficiency. The consideration of all the conditions limiting
the consolidation of production and the factors not yielding to quantitative
measutement is also necessary.

COPYRIGHT: Izdatel'stvo "Pravda'", "Voprosy ekonomiki", 1978
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METHODOLOGY OF DETERMINING IMPACT OF NEW TECHMNOLOGY
Moscow VOPROSY EKONOMIKI in Russian No 12 Dec 78 pp 106-119
[Article by V. Fel'zenbaum, a review of material received by the editors]

[Text] The new '"Methods (Basic Provisions) of Determining the Economic Ef-
fectiveness of Using New Equipment, Inventions and Efficiency Proposals in
the National Economy"l are mandatory for all branches of the national eco-
nomy and serve as the basis for devuloping and approving branch methods in-
structions. As of now, the ministries and departments have worked out and
approved, with the concurrence of the USSR Council of Ministers State Com-
mittee for Science and Technology, 37 bkranch methods instructions in de-
veloping the indicated "Hathods."i Issuance of the "Mathods'" and branch
instructions containing a number of mew provisions has elicited comments,
questions and suggestions aimed at further perfecting the methods of de-
termining the economic impact of new equipment from scientific and prac-
tical workers. During the somewhat less than two years since tha issuance

_ of the "Methods," a certain amount of practical experience in their use has
been accumulated in scientific-research and planning institutes and at en-
terprises and associations.

The editors think that familiarjizing the readers with materials sent the
journal will facilitate further improvement in the methodology of economic
calculations. This will in the end be reflected in the official methods ma-
~ terials which will be developed as a result. Below is a review of reader
, letters and observations.

/Ya. Rips/ and /B. Savel'yev/ (Moscow, VNIlelektroprivod [All-Union Scien-
tific Research, Planning and Design Institute for Automatic Electric Drive
in Industry, Agriculture and Transportation]) include among the merits of
the new "Methods,'" as compared with those previously in effect, the fact
that in them, the economic impact of new equipment of long-term application
is determined as its annual production throughout its service life with re-
gard to a time factor. The time factor is considered by referring one-time
expenses and overheads (impact) to a single instant of time, the adjustment
normative E, equal to 0.1, differing from the normative effectiveness fac-

tor E,, equal to 0.15, which 18 the same for all branches of the national
economy and industry.
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/V. Markelov/ (Khar'kov Institute of Automobile Roads) notes that use of

the new method provides an opportunity for evaluating the economic impact

of measuras to improve the quality of the vehicles being produced. The pro-

duction of improved equipment frequently requires additional expenditures

of live labor, materials and capital investments, which lowers the economic
- indicators of enterprise oparation. At the same time, the release of such

equipment provides a significant impact in the area in vwhich it is uged, and

that leads in the end to national income growth,

The national economic impact as calculataed under the new "Methods" detects
the results of improved product quality. 1In fact, formulas (4] and [5] of
the "Methods,"3 and especially point 16, which elucidates how to calculate
the annual economic impact of an improved product, eliminate the previous
artificial contradiction between product quality and the magnitude of the
national economic impact.

As /V. Vybornov/ (Minsk, Belorussian State Institute of the National Economy

imeni V. V. Kuybyshav) observes, the "Methods for Determining the Annual Eco-
nomic Impact of New Equipment" which were approved in 1961 contained the er-

roneous recommendation that the impact of new equipment be determined as the

algebraic total of the economic impacts of producing and using that equipment
in astages, according to the formula:

I = (=34 (31 —3%), (1)
where 3, and J; are reference expenditures in producing base and new tools

of labor; ', and 3'; are reference expenditures in the operation of base and
new tools of labor. The shortcoming of this calculation wethod is that ex-
penditures on manufacturing base and new tools of labor are calculated re-
peatedly. 1In the first term of formula (1) they act as current expenditures
on their manufacture, but in the second term (with the addition of normative
profit), they act as capital investments om the acquisition of this equipment.

The bulk of the considerations contained in reader remarks and letters have
been connected not with the known calculation methods available in preceding
normative documents, but with methods approaches used for the first time in
the '"Methods': methods of calculating the long-term national economic im-
pact of new means of labor, the relationship of national economic to cost-
accounting impact for new equipment, and evaluating renovation deductions
when determining national economic impact.

A number of observations were connected with point 13 of the '"Methods,"
which gives the method for calculating the annual economic impact of pro-
ducing and using new means of labor of long-term application (machinery,
equipment, apparatus, and so forth) with improved qualitative :haracteris-
tics (productivity, durability, operating outlays). It contains formula [4]
for calculating "the annual economic impact of producing and using new means
of labor of long-term application."

30
FOR OFFICIAL USE ONLY

APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100020016-1



APPROVED FOR RELEASE: 2007/02/08: CIA-RDP82-00850R000100020016-1

FOR OFIFLCIAL USE ONLY

- 3 =t</'3.- 13, ‘ Py By %

BT,
HY o 17g) e By (K — K 1
+ Voot ‘))"p?";*f#“\"’"-“'Li) - 32} Az, (2)

where 3, and 3: ave reference expenditures per unit of base and new means
of labor (in rubles), respectively; &, snd 3, are the annual amounts of
product (work) produced using a unit ot base and new means of labor (in
physical units), respectively; ¢, and /, -~ the proportions of deduc-
tions from the balance cost for full restoration (renovation) of base and
new means of labor are calculated as reciprocals of the service life of the
means of labor, with considerction of their obsolescence; £, 1s the norma-
tive coefficient of capital investment effectiveness (0.15); K, and W, are
the consumer's annual overheads on using base and new means of labor, cal-
culated per amount of product (work) produced using the new means of’}abor
and excluding expenditures on their renovation (in rubles); K', and K’y are
the concomitant consumer capital investments (capital investmants excluding
the cost ot the means of labor being examined) on using base and new means
of labor, calculated per amount of product (work) produced using the new
means of labor (in rubles); A, {s the annual production of new means of
lubor in the calculation year (in physical units).

The authors note the terminological imprecision of using the word "annual
tor the economic impact of producing and using new means of labor of long-
term application (machinery, equipment, apparatus) as calculated using for-
mula [4]. /L. Blank/ (Moscow, TsNIIOMTP [Central Scientific Research for
the Organization and Mechanization of and for Technical Aid to Construction]
of the USSR Gosstroy), /K. Velikanov/ (Leningrad Polytechnical Institute
fmeni M. I. Kalinin) and /V. Vybormov/ suggest calling it the impact of the
annual release of new equipment for its entire service life, with considera-
tion of obsolescence.

- And, the authors add, the economic impact of using new technological pro-
cesses, of production mechanization and automation, of new methods of or-
ganlzing production and lator, is calculated under point 12 according to
formula [3] as an annual impact, but the impact of creating new means of
labor according to formula [4] is an impact over many years. What happens,
then, is that the national economic impact of a new machine is several-fold

- higher for its manufacturer than for the plant using it to mechanize produc-
tion.

A number of letters expcess doubts as to the correctness of calculating the
national economic impact of producing and using new means of labor using
formula [4] as the annual amount of new means of labor produced Ax' K.
Velikanov and L. Blank think the amount of product (work) produced using new
equipment in the year it is used, and not in the year it is manufactured,
must be the basis for calculating the economic impact of any equipment.

N
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L. Blank considers multi-year calculations of expenditures on and the re-
sults of individual measures on introducing new local-scale equipment un-
teasible. 1In his opinion, the possible deviations in initial data values
(including materials prices and services rates) when evaluating the impact
of individual implements, objects and methods of labor, as distinet from
calculating the impact of scientific-technical programs and other large
projects, will lead to complete indeterminacy of the economic impact value,
and thz very task of choosing the best technical resolutions will be unfea-
sible.* Therefore, the economic impact over the service life of any imple-
ment of labor can turn out to be several dozen-fold or even hundred-fold
higher than the impact obtained by the national economy. Moreover, when
calculating the long-term impact, the very base of comparison bacomes a
variable. L. Blank notes that, under Point 10 of the "Methods," when solv-
ing the problem of introducing new equipmant, "indicators of the best equip-
ment designed in the USSR or foreign equipment which might be purchased in
the necessary quantities' are used as the base. If the economic impact cal-
culation is made in 1978, the letter notes, and the best equipment is used
as the base (standard), in 1983, much less 1988, that equipment cannot be
the best and cannot serve as a standard when determining the economic im-
pact over the service life of the machine.

Many practical workers are interested in the thinking behind and the origin
- of formula [4] of the "Methods." The content of this formula was not re-

vealed in the commentary by representatives of the "Methods" authors' col-

lective or in the article by ona of its authors, B. Zaytsev.” V., Vybornov

attempted to derive the indicated formula. The annual national economic im-

pact of new equipment when evaluated by sphere of consumption (3)» a8 is

usually done, equals: X

I=E4 (3 —3) 4+ (C' 4+ C),
3)

where 3: and 3; are reference expenditures when manufacturing base and new
implements of labor, £, is the normative capital investment effectiveness
coefficient, ('t and C’, are current expenditures on operaling base and new
means of labor.

The 'Methods' delineate that portion of current equipment operating expendi-
tures which are designated for renovating means of labor. That value is de-

- termined as proportions of capital investments on the acquisition of means
of labor (assuming equal reference expenditures on their manufacture) P,J,
and [';3. , respectively. If we now designate that portion of the consum-
er's operating expenditures remaining for renovation as #’, and /I’; , then
expression (3) becomes: i

F=3 (P +Ey) 33 (Py+E) + (M ~HY).
Dividing all the elements of this expression by P,+4 E,, we obtain:

L PytE. | A= %)
=3 Lt  HimHe 5
=3 ¥E T hTE T
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where 5 2
P Lk

Formula [4] ol the "Methoda" {s also obtained by adding three elemeats to
expression (4): 1) the coefficient of change in the productivity of a unit

I3}
of the new means of labor as compared with the base ~Ea~ which, when multi-
|

plied by the first ttem of formuis (4), ensures that the base variant will
be made identical to the net result; 2) the difference in the value of con-
comitant equipment consumer capital investments, multiplied by the effect-
iveness normative £.(/’; -~ )}, which is added to the numerator of the second
item, and 3) the value of the annual production of new means of labor Ay in
the calculation year: the entire specific impact from the introduction of
one means of labor is multiplied by {t.

< V. Vybornov maintains that the sum of the renovation norm p and the effec-
tiveness normative {, does not lend itself easily to economic interpretation.
Rather it is dictated by the convenicnce of the ca tulation, inasmuch as
both these elements are expressed in the same units of measurement (propor-
tions of capital investments). K. Velikanov. L. Blank, Ya. Rips #nd B. Sa-
vel'yev think the difference between £,=0.15 and £ =0.10, whose values are
fixed in points 8 and L1 of the "Methods," is not taken into account in the
derivation of formula [4] of the "Methods'and in calculating the removation
deductions for base and new equipment P, and P, . Providing that, a differ-
ent formula is derived than formula [4], obtained as a result of the trans-
formations described by V. Vyborunov.

Its deriviaion is provided by Ya. Rips and B. Savel'yev. They compare the
base and new equipment variants with the corresponding indicators of produc-
tivity B, and B. , service life 7; and T, , reference expenditures on manu-
d facturing the equipment 3, and 3, , annual consumer operating outlays (ex-
cluding renovation) /I’y and /', , proportion of renovation deductions P, and
/: and the concomitant consumer investments K’, and K’; . According to for-
mula (3), the natjonal economic impact with consideration of making the vari-
ants identical to the net result in annual terms equals:
Y B ,
F= 3y =3 (s)
where 7 {s the impact in annual terms and 3’, and 3’; are reference expen-
ditures in the operating sphere.

The reference expenditures in the equipment operating sphere are shaped in
accordance with the uvsual rule, which looks as follows in the accepted no-

tation:
3": (II,|+P|3|) “{‘-E" (3|+K,|)' (6)
and .
3= (W24 P23 4 Fy (34 K" )]
13
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Hence, the national economic impact in annual terms, as calculated based on
the difference in annual reference expenditures, is:

) -ga[(;/'. P13+ En (31 + K1) |
~ [(H'y 4 Pa3y) + Ex (32 + K'3)] . ®

When determining the national aconomic impact not for the year, which we

have designated 3, but for the entire service life of new equipment T, ,
designated J in the "Methods," Ya. Rips and B. Savel'yev co